Fasting plasma bile salt concentrations were measured in 26 patients presenting to a Skin Department who had generalised pruritus without primary skin disease, as part of a screening investigation for systemic causes of pruritus. The results were compared with conventional tests of hepatic function. Plasmaconjugated cholate measurements identified all patients with hepatobiliary disease. Conventional liver function tests were abnormal in these patients but also in five patients with no other evidence of hepatic dysfunction. Fasting conjugated-cholate measurements offer a useful screening test for identifying hepatobiliary disease in patients presenting with generalised pruritus.
Patients with generalised pruritus, but no primary skin disease, are usually investigated to exclude a variety of systemic causes including liver disease. 1. 2 Standard chemical tests of liver function such as plasma bilirubin,· aspartate aminotransferase, alkaline phosphatase, yglutamyltransferase and albumin, may be nonspecific especially when each is considered in isolation; patients who are found to have single or borderline abnormalities of these tests are therefore often repeatedly investigated before liver disease can be excluded.
In medical patients with occult liver disease, plasma bile salt concentrations appear to provide a more sensitive and specific index of hepatobiliary disease than the usually performed tests.l- 5 We have therefore assessed the value of fasting bile salt measurements as a test for hepatobiliary disease in patients presenting to a dermatology department with generalised pruritus without primary skin disease. 
Patients and methods

Twenty
232
Hospital Centre were studied. Four (cases 18, 22, 24 and 25) were already under supervision and 22 were seen prospectively. After a careful history and examination to exclude primary skin disease the following investigations were performed: full blood count, ESR, urinalysis and chest X-ray. The plasma concentrations of albumin, total protein and bilirubin and the activities of alkaline phosphatase (AP), aspartate aminotransferase (AST) and y-glutamyltransferase (GGT) were measured using a Sequential Multiple Analyser with computer system (Technicon Instruments Co, Basingstoke, Hants). The isoenzymes of alkaline phosphatase present in serum were identified by electrophoresis (Corning Medical & Scientific, Halstead, Essex). The fasting concentrations of plasma-conjugated cholate and chenodeoxycholate were measured by radioimmunoassay. b. 7 Patients were classified as having hepatobiliary disease if they had clinical features of hepatic insufficiency and/or abnormal liver function tests with an abnormal isotope liver scan (Technetium 99M sulphur colloid) and/or liver histology. The results of the bile salt measurements were not used for this classification. When possible, patients with no evidence of hepatobiliary disease were followed up until the pruritus resolved. Idiopathic pruritus was diagnosed when there was no primary skin disease or no systemic cause of pruritus could be found. were admitted with severe congestive cardiac failure (CCF) and referred with generalised pruritus whilst still in-patients. Both itching and liver function improved when their heart failure was controlled and, although unusual, we concluded that the pruritus was due to hepatic congestion secondary to CCF; further bile salt measurements were not done. Case 12 had jaundice and hepatosplenomegaly and had previously been shown to have mucopolysaccharidosis I-S (Scheie syndrome); she declined further investigation. In a further case, an 84-year-old woman (case 11), was shown to have pancreatic insufficiency producing diabetes mellitus and malabsorption with anaemia and osteomalacia. It is also likely that pancreatic disease had led to a partial stricture of the bile duct producing minor abnormalities in the liver function tests.
Results
PATIENTS
Other systemic causes of pruritus were found in three patients (cases 1, 17 and 23) ( Table 1) . The remaining 16 patients (six male, 10 female, mean age 52 years), diagnosed as having idiopathic or psychogenic pruritus, were followed for an average of 10 months (range 2-23 months) and pruritus persisted in five after an average follow-up of 13 months. Coexisting disease, not considered to be contributing to the pruritus, was present in case 15 (~-thalassaemia), case 25 (Hodgkin's disease treated 4 years earlier with chemotherapy; recent investigation showed no evidence of reactivation of his lymphoma) and case 13 (adult-onset diet-controlled diabetes mellitus and ulcerative colitis).
CONVENTIONAL LIVER FUNCTION TESTS
Abnormalities in one or more of the conventional liver function tests were found in all patients with hepatobiliary disease. However, these tests were also abnormal in five patients with pruritus not attributable to liver disease ( Table 1) .
PLASMA BILE SALT CONCENTRATIONS
The concentrations of conjugated cholate were raised in all patients with hepatobiliary disease. Five patients also had raised chenodeoxycholate concentrations. The sensitivity and specificity of each of the conventional liver function tests and the bile salt measurements are summarised in Table 2 .
Discussion
Our results show that plasma bile salt measurements offer the dermatologist a sensitive and specific screening test to identify hepatobiliary disease in patients presenting with generalised pruritus without primary skin disease. Conjugated cholate was a more sensitive index of disease than conjugated chenodeoxycholate. We cannot exclude the possibility that some patients with normal bile salt concentration and conventional liver function tests had occult liver disease since, on ethical grounds, we were unable to perform liver biopsies on such patients. As expected, plasma bile salt concentrations were normal in patients with hyperbilirubinaemia due to haemolysis or Gilbert's Syndrome" and were not elevated in patients with raised AP activity of bone origin. Although the conventional liver function tests allowed the detection of all patients with hepatobiliary disorders their lack of specificity ( Table 2 ) was apparent and further unnecessary investigations could have been initiated if abnormalities found had not been interpreted correctly. Five patients illustrate this point. Case 25 had an isolated elevation of AST activity, an enzyme that occurs in many tissues, and which may be raised for many reasons apart from liver disease. Case 2 had an isolated increase in bilirubin that was not attributable to hepatobiliary disease. It is possible that this concentration falls within the normal range that is skewed to the right. Although three patients (cases 1, 15 and 22) had increases in AP activity, the GGT measurements indicated that in each case the raised AP was not of liver origin. In case 15, bilirubin and protein electrophoresis were also abnormal, although the raised bilirubin was expected since this patient had the~-thalassaemia trait.
We suggest that bile salt measurements offer the dermatologist a simple method for the detection of liver disease and we believe that the potential diagnostic ability of such measurements should be exploited.
